Exposure of Escherichia coli to critical acridine orange (AO) concentrations did not result in loss of viability. However, the deoxyribonucleic acid (DNA) of cells exposed to such agents was rapidly degraded and repolymerized. On the other hand, a bacterium deficient in DNA repair (pol A,-, lacking DNA polymerase) was sensitive to the action of AO. The DNA of such cells was also degraded but it was not repaired.
Although aminoacridine dyes can form complexes with deoxyribonucleic acid (DNA) in vitro (7, 8) , it is not known with certainty whether such complexes are also formed in vivo, nor whether, if they are formed, growth is affected. The present study is concerned with the effects of acridine orange (AO) on the growth of Escherichia coli and with an investigation of the properties of the DNA of cells exposed to such substances.
Exposure of E. coli W3110 thy-(pol A1+) to low levels of AO (<60 gg/ml) had little effect on growth. Higher concentrations ( >100 ,gg/ml), however, were bacteriostatic ( Fig. 1 ).
In contrast, E. coli p3478 (pol A 1-) (3) was rapidly killed by AO (Fig. 1) . It is perhaps significant that this lethal effect was accompanied by an increase in the turbidity of the treated cultures which may be indicative of unbalanced growth (continued ribonucleic acid and protein synthesis in the absence of DNA production).
The presence of AO in cultures of pol A+ or pol A-strains resulted in the degradation of the existing (prelabeled) DNA to acid-soluble products (Fig. 2) . In the case of the pol A+ strain we see the curious phenomenon of an extensive degradation of cellular DNA in the absence of bacterial death ( Fig. 1 and 2 ). Analyses of the DNA species of these cells on alkaline sucrose gradients revealed (Fig. 3) that there was no significant difference in the sedimentation profiles of normal and AO-treated pol A+ cells. Contrariwise, the DNA derived from AO-treated pol A-bacteria was much smaller than normal DNA (Fig. 3) (Fig. 4) , but this ability was almost completely lost by the pol A-cells.
Physical chemical and crystallographic studies have shown that aminoacridine dyes form complexes with purified DNA by intercalating between base pairs (7, 8) . Aminoacridine dyes are mutagenic for bacteriophages, in which they cause frameshift mutations (2), but they are not (or only very weakly) mutagenic for bacteria (10). As a matter of fact, the low toxicity of aminoacridines for E. coli has permitted their use for "curing" cells of bacterial episomes (5; see also references 16 and 17).
The present study reveals that, when bacteria are exposed to AO, cellular DNA is degraded. Radioisotopic and light, as well as electron microscopic, data indicate (i) that major portions of the bacterial DNA are involved in this process and (ii) that the dye penetrates into the cell (unpublished data). In "normal" bacteria the DNA appears to be repaired immediately so that there is no discemible effect on the viability of the cultures (Fig.  1) . Indeed, pol A+ cells exposed to AO incor- supplemented with 3H-thymidine and uridine (366 ,g/ml) (1). The bacteria were grown for several generations, harvested by centrifugation, resuspended in fresh medium, and aerated at 37 C for 30 min to exhaust the pool of radioactive precursor. Treated cultures were exposed to 100 Aig of A O/ml for 90 min. Protoplasts were prepared (4) and deposited onto a linear (5-20%) sucrose gradient (pH 12) containing a layer of 0.1 ml of 0.5 N NaOH (9). After 15 min of standing at room temperature to insure complete lysing of the protoplasts, the materials were spun in the SW50 rotor of a Spinco model L-2 centrifuge for 6 hr at 30,000 rev/min. Fractions were then collected and processed for determination of radioactivity. 
